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Citation 7 (JP No. 7-283438) 

Title of the Invention* LED Display 

[0003] In an LED display, a ceramic base on which LED chips are mounted, 
consists of multiple layers of green sheets. For instance, each of the green 
sheets has several tens to several hundreds j± m and is formed of an 
insulation material alumina, aluminum nitride, or silicon carbide, and an 
electrical conduction layer is deposited on the surface of the green sheet by 
patterning W> Mo Or Ag paste with several tens to several hundreds Mm on 
the surface. The LED chips are connected to the electrical conductive layer 
on the top green sheet and wiring patterns are formed between the adjacent 
green sheets. A display of characters and/or multi-colors is realized by 
combining some of the LED chips. 

[0006] The blue LED is comprised of InxAlvGai^y (0<=X<=1, 0<=Y<=L 

and X Y=£l) with a peak in a range from 450 to 4S0 rnru 
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[ B« J «*«fi©««c* L E D * * :/*-fe^ 5 * * 
S«±(canfEttK L r — H3R* JBJST ^LEDf^7' 

^Ksftfe, *fiLED?^i=Ift«r)»: 

#*«B3 LED^^ :/fctfSiRS<D LEDfy t/cDffe 
9fc»<fcSJ:5tc»a3*iTfc?K 3 6tC-e<DL E D 
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ft/cLE Dr-f X^U-f&tfcUT, friBLED?*:/** 
SS^SCD LED?9 7*©^^©* S fiififi© L E 
D^^^O«*8B©KSJ:0 fei»< tcScfcSKliSSSft 

SLEDf^7'l/>f 0 10 

LEDf ^7"l/^ B 

[fi»3jcB 3 ] WIB-fe ^ 5 v ?mmc |J5 0 0n m«T 
G>«fiK:irfe»*-«-4«aL ED?-; ^3W«HiS tlTte 

0, S6>K:-t©«eL-ED?y^3Wi8a3ns-i27 5 v 
^1«0 5 0 Onm-3 6 0 n m<D«fi«K:*JW45 

C»WO#lffla:lft|l3] 20 

[0 00 1] 

©LEDt-i*^W?n/c7;^7-LEDf-f X 
[0 0 0 2 ] 

ttLED*sffii3htW. LEDtwX^U^U*;*: 30 
JgiJUT, WII^-^KLfcLED^ffiitc^fcfeO 

1, LED**:7**^CCiJMLTM*ffittU * 

*~C fef^#<D LEDf^^l/^ B— lffl»*/h$ < #/& 
[0 0 0 3 ] «#©LED?v ^7"l/^tCfcl^, LE 

hSItCttftjti m^+fta m©f 3 Mo, Ag^ 
flTUSo L E D ? ^ C© y 'J - h ©Sil 

[0004] 0*3&Cfi£3fc€>LEDTW X^U>T©— IB* 50 
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h . 2 #3WWttBT* 0 , «ffi&C»S«l 2 ©TIMS ft 
W'J->^-Hla, 1 1 b*aJBL/c-fe7 5 y 2 
»ScD[Hj-ffi±^^L ED?77'(R) ii6LE D 
??:/(G) BBR*«JSRL«:«JtiL/r 
C^o m&f-yJR. SfiLED^^^GecttW^tfG 
aAs, GaP v GaAlAs. Ga As Pf 

tm^«ffl3ftri>-5o yy->^-n itG«n>h 

[0 00 5 ] 

—ffi±ocaac 4 tm* 6ftiLEDfy7*«iu &» 

SJfiOL E D ? ? ^<D^<0—mifi&m&(OLE D ? ? 
$ ft, tm& LED © JHB*T«*3WST-r 4 

L E DO»*»Ga A s 0 tt4*&L E D Oc 

»iR;*ft£ e 

[0 0 0 6 ] <bC5t, 8£3fe© LEDf W 
feLED#&*Pofcfctf>* H3K^-r<fc5&ca?feLED 
<t^feLED<fc9fc£^?#^-©7W X^U-fr* 
o/c*»\ flapl 1/3 T6K *WJIBA«*aLEp<W6ft 
^EBH-ajeai cdJ£U:<D»eLED*««0, 

LEDBHWy)ASfteWift (I n x A l Y Ga 
x-x-v N, 0 ^X^ K 0 ^ 1 , x= Y* 1 ) <fc 9 ft 
0, fcJ:-e4 5 0 nm-4 8 0 nmtcMf-^^f t 

[0 00 7]»fiLEDf 7;^7-LE 

K: 3 fe©LE D ? ? <L, »feL ED?? ?'<D 

9^<0—&tiMfo<Dfk%&<DL E D tf*4CC»iRSftr L * 

ED?? ^©**B*©^> F=F* ? 
l^6GaPSOifeLED, GaAsSO$gLED 
WWttfcftJRSft*. ^LED©»fi«aB«3&s±(r» 

fc«e>, ***s— »*eLED(c8RlRSft-c^>K^^^B 

&Ctt«SDtt^#«F$C5 0 OnmaTOffeLEDOafi 
tt&ififfi > ©T\ r # i W !RiR * i8 W tc-fiim £ 

[0 0 0 8 ] S6fc % *LED??^l«8hSil 

f$i©«Bt led?? i (omm 

WftLEDSffl^fc^ ^«5 0 0nmJ!ilT<O« 
ft©SW*3WSt*©-C, *&LEDCD%7t4KiR-rS<b 

[ooo9]fie^r, *«wttc©j:5a:*«*«*r 
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JSSftfcfcccrc*^ *©B»it5iC5,tt, 

LED?* A7l>JOyt&*\ft±$'&2>Ct1iC$>?) s «f 
jgfe «feLED^y^i=jae»o^:LED 
7* -y X 7* U -f CDitfe LED ©#SBBiPaS* «r ?fc& L T 7 s 
* ^ y U -Y <Z>36K*ft±3 IS- S C £ 
[0 0 10] 

«&<D LED?? ^*tw § nr-if«$ ftfc L 

EDfw^t/U-ffCfc^T. mTELED^y^ttJSjfiS 
©LED? ? ^(D»*W©iS3 fiffig© LED?? 
^©»36»©JB 3«fc9fe*<tt4J:5 CcttB S ft r*j 
0, S6CC*©LED??^©*33& s IIKWCcyy-> 
S/- h<DWSCC«fc?)illK3ftr(,»SC:i*«F«<h-r4. 
"0**D#feLED©^7£g|5cr)*$^. ail/c^J-> 

[0011] S6tc. SJiELED^v.t/ittH-rS^y 

CC 5 0 0 n mVLTimyt? S#feL E D? ? ^Sr^tf J8 
^tett, -tOWfeLED^y^SfcH-rS^^S 

00nm-3 6 0n mCDjfifiJgeKlfcW SSI*** 5 6 0 % 
fiLLOCtt* cfc 5 & c £ *s»* u>. 

[0012] 

[fEJB] ^IBOLED^^^^U-fCttSffifiCOLE 
D??7'cd^SP<D^;*£. fiiftfiOLED?*?"©* 

S»^LEDtmcc»iR3ft4C<b*sa^<Dr, *S*& 

so led ©i*ffis^*#rfij jl-t * . l^wole 
D©«*85©iS3*sj|»95jtci/y->^- KDiSSriB 

^fcJTta#ccj:f3»j5SSftfcyy->s/- h©* + 

h:?-f- mam rtocjRSt/Tittsfts. s^k* 

E D ^riRS-r *^y->^-h©*S -CSS Jt WttfBfcS 

<w*i**8iK-r££, m^^-t-^/Mmt 

£j8ttfc*>«ftr(,>4. 
[0 0 13] S6iC*i»hrf-^-rtteiRS3ft^LED 

±0, LED«3bW*©afeffiTS«Sft40r36CC 
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ae«w*»ffurt>j:t». «fc»*u<tt, -e©aa 

ffi<DS:Sf*& 5 00nm-36 0n m<Z>»fi«CC;bl>T 
6 0%W±£||IIT££, W&LED*i£SU/cJS-&CC 

. [0 01 4] 3 iS3R*CC5 0 0nm«TCC«*-r 
&itfeLED??7'£#t?*§^ »feLED??:/£iS 
BTS-fe^S ?^S^M, o4 0^y->^-h±tcJB 
J&3ftfc*«Wl*tffi©5 00nm-36 0nm«S 

LEDa«Hr*fe«**HW3*4Ct3W'C#4. fu 

CCW, Mo, Ag^X h^oaWtttm^HJBISftr 

^*->Jfcflc3ft, tftfcOWSi LED? 

#SS£ftTus„ L^i/a*se>»eLED*ffliifcJ» 

^ 3Mf*JHj&* A u ?*£ftTl>S£, AuteSOO 
nm-3 6 0 n m©#&«i*a>JKS**;W5< , 

o%«Ttw^ e se-3T*aLED*ffl^r«a& 

20 -7M7-LEDf^ *^W#l£SSftfc»£\ LE 

d ? ? ^*tw-r**«ttflsJB©sw*t 6 o asjguioc 

T S C £ CC J: 0 % ttffiffQSl >«fe^7c©^SI$S^** 
£rfa±-C£S 0 5 0 0 nm~3 6 0 nm©KS**#*B 0 

fcaWWMfrcy S/cK^rSCiOCfcO, LE 

D*^T4*«*»H©S«**«re«HK:B»r* 

So £/cWfeLED£tggLT, ttE<DJ:5CCLED* 

tcSI* S ft te»*<D*B*tS«** ^ 5 . 
[0015] 

] «T#* WO— LEDf^7'UY 
*HB*7cCC»?ar*; Hltt*»WO-LEDf^ 

19 1 (DTffiBI*— J iStt«rWKUft:IH©«*»fEH'C* 
Sc Cft^OBtiU-TftfeTW X7*U^CD— Hi^©— ^ 

40 [0016] C©^-/ X^U-Ytt— B3R3&«*5j:*4 6 0 
n m fc|»6T S G a N 3R<Otm<t 0 4 Wfe LED?? 
7*Bi, fcj;^5 5 0 nmtC^t^Ga PSOTOi 
0tcSiB6LED??7'Gi, te<fc* 6 6 0 nmCC«5l£ 
f S G a A s *C0«-**<fc 0 S^feL E D ? ? £ ■& 
lfflTOcfcOttb, Cft6LED??^Bj^±CC3fe 
•^6ft"CtiS 0 

[0 0 1 7 ] Cft6LED??:/&, Sfe<£^{tT;l^ 
^•5AJ:0&SflE3*yJ:*2 0 0 am(D^y->^ V 
la, 1 b*J<t0fl c*8IJILfc-fe^5?^»S±«:tt 
50 g^ftr^So yy->2/-Ha, lb, lclttO 
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wm$tiitmn#m2aL* 2 b, 2c^i, £6$c2 

Sft, 2 c©*I«CttA I ^IfSnwS. fcfcA 1 
<7)^#ffi©5l*^tt 360nm-500n m<Z)]HiB~C 9 

-So 10 

[0018] — IfflR*«fiR-r 5R— + + tr^ -rttca 

skdkw 6 nfcWE-fe zm&oTmomm&m 2 

«f^S2 b©±CC»6LED**:/G*»BU ±J1© 
fcBlttWfeLE D^?:/B<D|£^ V Gl«igLED 

3K8B*fi«fi© LED? 4 ; :*D»#8B J: 9 < T£ C 20 
£ fc cfc 0 , S«»D»**J«««CC»jer 4 L E D * * 

[0 0 2 0 ] *fcLED**:/*SHLfc»eM*** 
■ttt^feOtt-ffcT^S^^AttS 0 0 nmKT©#M 

ifeLED, *JctyiSeLED©»**feSS) 



* [0 02 1 ] »eLED^?^G*iS«-ri»* 
ft® 2 c£>SlS£, WtttA 1 <D <k 5 ^gW*(D«l^ 
ISTSffl U r 1 ? 4 /c <£> (c , jfej&saSSit JBffl *s i > 

[0 02 2] «c*jtfST4<!: % SJSWOLEDf^^ 

oaucn <fc o cc— (g-ro-ra < r fc<t 

itiS5*rfettl» B steals h£fa±£tf£g 
[0 02 3] 

* ^ u ^ 4±r-t©a«tt^'r * *. 

[01 ] *^©-LEDf^^U>f*+ttf-{ 
[0 2] 01 ©¥mH*-*^r«lK bfclRCDSK 



[03 ] SttOLEDf^^U^OiM^IS 
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2 • • • • afltttv 

3 • • • • ^-gpw 
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[ &®.mwi ] mmm 17^02 case ^?iiE©^is 

[HfrB] 35U 1/12 2B (2 0 0 1. 1 1., 2 2 

[&H#9] =HfP§¥7 - 2 8 3 4 3 8 

¥fi£7fpl 0^2 7 B ( 1 9 9 5. 1 0. 27) 
&H1*llF&*7 - 2 8 3 5 
IBm&H #If6-6 9 8 3 6 

H01L 33/00 

C02F 1/015 
G09F 9/33 
[F I] 

H01L 33/00 N 
L 

C02F 1/015 
G09F 9/33 

[SfflB] W13^4^60 (20 0 1. 4. 6) 

iwmtsE i] . 

[■WtB 1 3 ««±«:. 9&taA&fD3&l*&WSl<DL E 

d y&$m $ nr— iffisftjijs^jss n?cLEDf^ 

:7 U -f (C *j t, »T . WIS L E D =f- y 7ltm&&<D LED? 
y ■7<D&ytm>l$£ ifi. g&g© LEDff 7'©^tS|J 

t, >£> C t £ *5f» t -t S L E D 7 4 X V V 4 . 
[siWS»2 ] fTlBL E D^y^S5 00n mfeTf©* 
fi{C**t/. 3 6K*©LED*?:/*i«fflES*lS»R 

ffi©5 0 0 nm~3 6 0 n mO&SMt/CisV 

6 0 %M±-Z$> 2> !»3£3S UClBtg© L E D •? -f * 7' b 



[#SS«uE2] 

[ffiiE*f*£3«] 0 0 10. 

[0010] 

[glgI£f9?&TSfctf>©^&] ^OLEDf^T' 
W5i. SftifC, »EiS©gft5M©LEDf? 

Sete<,>T, tufBL ED? 1 ? 7"li3§5SS©L ED?> 7"© 
i*4S«i-ra. -3*0LED©»3fc»©i*S*. 
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